This study documents evidence of a "quality effect" of financial liberalization on allocative efficiency, as measured by dispersion in Tobin's Q across firms. Based on a simple model, we predict that financial liberalization, by equalizing access to credit, reduces the variation in expected marginal returns. We test this prediction using a new financial liberalization index and firm-level data for five emerging markets: India, Jordan, Korea, Malaysia, and Thailand.
I. INTRODUCTION
The rationale for financial liberalization has been based on two potential benefits: a quantity effect, manifested in higher levels of savings and investment in an economy, and a quality effect, manifested in a more efficient allocation of capital. While a growing body of literature has found little evidence of a quantity effect, this paper takes a different approach and reports evidence of a quality effect.
Previous research on this subject has been constrained by the problem of how to measure efficiency in allocating capital. One of the main contributions of this paper is that it proposes a new measure of allocative efficiency, based on the variation in expected returns to investment across firms. We show, in a simple model, that if liberalization is truly efficiency enhancing, this variation should be lower in countries with more liberalized financial sectors, where markets determine the allocation of credit, and should be higher in countries with less liberalized financial sectors, where the allocation of credit is determined by governments. Intuitively, the removal of government controls implies that credit will be reallocated from firms with low expected returns to investment in firms with high expected returns, thereby raising expected returns for the former and reducing them for the latter. We measure the variation in expected returns by the dispersion in Tobin's Q, which measures the market value of a firm's securities relative to the replacement cost of its assets, while controlling for industry and age effects. We calculate this dispersion for five emerging-market economies-India, Jordan, Korea, Malaysia, and Thailand-from 1980 to 1994, in total covering 413 firms.
Another important contribution of this paper is the distinction that it makes between financial liberalization and financial deepening-a distinction not often made in the literature. Financial liberalization, on the one hand, refers to a reduction in the role of government, and an increase in the role of the market, in allocating credit. We measure this using a new financial liberalization index, which takes into account credit controls, interest rate controls, entry barriers for banks, regulations, privatization, and restrictions on international financial transactions. Financial deepening, on the other hand, refers to an increase in the volume of credit being intermediated in financial markets and is typically measured by indicators such as M2, credit to the private sector, or stock market capitalization relative to GDP.
1 Although the two will tend to be related, they are not equivalent. 2 Financial deepening affects access to finance, while liberalization affects the incentives with which credit is deployed. We investigate the role each factor plays in allocative efficiency.
Our main result is that financial liberalization improves the allocation of capital, thus providing an affirmative answer to the question posed in the title of this paper. We present two types of evidence in favor of this claim. First, we present descriptive statistics that show that the dispersion in Tobin's Q decreased in all of the five countries in our sample following financial liberalization. Second, we run several panel regressions of dispersion in Q on financial liberalization and show that the coefficient on financial liberalization is strongly negative, even after controlling for omitted variables, time trends, endogeneity, and other factors. 1 It is unfortunate that many recent studies have used the term "financial development" when referring specifically to financial deepening. Financial development should be thought of as a much broader concept reflecting improvements in the functioning of the financial sector. These include increased access to financial intermediation, greater diversification opportunities, improved information quality, and better incentives for prudent lending and monitoring.
We have three additional findings. First, financial liberalization appears to be more important than financial deepening for improving allocative efficiency; in fact, once financial liberalization is controlled for, increased private credit in our sample is associated with lower allocative efficiency. This result holds even when controlling for stock market liquidity (as measured by stock market turnover relative to market capitalization) to eliminate effects of potential misallocations of credit during lending booms before financial liberalization. Second, stock market liquidity itself lowers the dispersion of marginal returns. This reflects an increase in the accuracy of stock market valuation as stock markets become more liquid. Third, we observe in several countries that the dispersion in Q seems to have increased gradually prior to liberalization. This suggests that credit allocation in these countries worsened over time, as credit was continually directed toward firms that were already above their optimal sizes, and was deprived of those that needed it most.
The paper is organized as follows. Section II reviews the literature on the quantity effects and quality effects of financial liberalization, as well as the related literature on financial deepening.
Section III then presents a simple model that shows how government intervention in credit allocation generates variation in the rates of return to investment for firms that are otherwise identical in their production function, adjustment cost function, and real wage costs. Section IV explains our rationale for using the dispersion in Q as our measure of variation in expected marginal returns. Data sources and details on our new financial liberalization index are discussed in Section V. The descriptive statistics and regression results are presented in Sections VI and VII, respectively. Section VIII concludes by summarizing our findings.
II. RELATED LITERATURE

A. Studies on Quantity Effects
Much of the literature on financial liberalization has focused on the question of whether it has a positive "quantity effect," as manifested in higher levels of savings and investment. One theoretical argument in favor of such a quantity effect, going back to McKinnon (1973) and Shaw (1973) , is that higher interest rates that follow the removal of interest rate ceilings will generate higher savings, and in turn, higher investment. Higher rates of return may also result from better insurance against future risk, which, as Obstfeld (1994) argues may induce a shift toward higher-risk, higher-return projects. Finally, a positive quantity effect on investment may be expected because increased competition between banks can lead firms to internalize external effects in investment (Ueda, 2000) .
However, there are also reasons to expect a negative, or at least ambiguous, quantity effect of financial liberalization. First, even if rates of return increase with improved risk sharing or following the removal of interest rate ceilings, the quantity effect on savings and investment will depend on whether income or substitution effects prevail. If income effects prevail, the quantity effect would be negative, while if substitution effects prevail, the quantity effect would be positive. Second, if liberalized financial sectors provide for better insurance against future risk, this may lower the incentive to save for future needs (Devereux and Smith, 1994) . 3 Thus, financial liberalization can improve the functioning of the financial sector without necessarily increasing savings and investment.
Since the direction of the quantity effect is theoretically ambiguous, it is perhaps not surprising that empirical studies find mixed, and occasionally even negative, effects of liberalization on savings and investment. Using both a cointegration and an augmented Euler equation approach, Bandiera and others (2000) show that, in a sample of eight developing countries, financial liberalization is not associated with an increase in savings. In fact, certain aspects of liberalization-those that reduce liquidity constraints for household consumption-are associated with a fall in savings. Several country studies corroborate these findings. For example, Jayaratne and Strahan (1996) find that the deregulation of bank branches in the United States in the 1970s did not increase the volume of bank lending, and Sancak (2002) finds that the 1980 financial reforms in Turkey did not lead to a reduction in financing constraints.
B. Studies on Quality Effects
Given the theoretically ambiguous direction of the quantity effect, we cannot evaluate the success of liberalization by assessing whether it has a positive or negative effect on savings and investment. Instead, we propose to judge the merits of liberalization by its "quality effect," that is, by assessing whether it improves the allocation of capital across firms.
Thus far, only a few studies have attempted to estimate quality effects, and they have generally found positive results. In an early study, Cho (1988) finds that financial liberalization in Korea led to a decrease in the variation in borrowing costs, which he interprets as an improvement in allocative efficiency. In a more recent study, Galindo, Schiantarelli, and Weiss (2002) also report a positive and significant effect of liberalization on a measure of allocative efficiency, using firm-level data for 12 developing countries. Finally, in a somewhat different context, Chari and Henry (2003) find that capital account liberalization improves the allocation of capital across countries, just as financial liberalization improves the allocation of capital within countries.
In our view, the main problem with existing studies on quality effects has been their definition of allocative efficiency. For example, Cho (1988) 's definition of allocative efficiency as a reduction in the variation in borrowing costs is almost tautological, as this variation naturally decreases when governments eliminate directed credit and interest rate controls. Moreover, even if all firms faced identical borrowing costs, the allocation of capital would still not be efficient if access to credit were determined by noneconomic factors. Galindo, Schiantarelli, and Weiss (2002) use a more sophisticated definition and argue that, if capital is allocated more efficiently after financial liberalization, more capital should flow to firms with a higher marginal productivity of capital.
They test this hypothesis by assessing whether an investment-weighted average of ex post marginal returns increases relative to a naïve size-weighted average of ex post marginal returns.
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However, a problem with this definition is that, as they themselves note, "the marginal product of capital of a perfectly efficient economy would be the same in all firms. Consequently, random allocations of capital would do as well as any other allocation" (p. 12). In other words, in a perfectly efficient economy, the investment-weighted average should be equal to the sizeweighted average. But this implies that the ratio of investment-weighted to size-weighted average ex post marginal returns should converge to one, not diverge away from one, which is the case for several countries in their sample. Moreover, while it is correct that ex ante (expected) marginal returns should be equal across firms in equilibrium, the effect of financial liberalization on the ex post (realized) marginal returns is uncertain. On the one hand, the equalization of ex ante returns may indeed lead to an equalization of ex post returns. On the other hand, as Obstfeld (1994) suggests, the improved availability of risk insurance may lead firms to adopt higher-risk, higher-return projects, thus creating a larger dispersion of ex post returns.
C. Studies on Financial Deepening
Although this paper focuses on financial liberalization, our study is obviously closely related to the literature on financial deepening, in the context of which quantity and quality effects can also be discussed. The seminal papers in this literature are those by King and Levine (1993) and Levine, Loayza, and Beck (2000) , whose regression results suggest a positive effect of financial deepening (measured by M2 and the ratio of private credit to GDP) on subsequent economic growth. Recent studies have also used alternative approaches to study the effects of financial deepening. In an important cross-country study, Rajan and Zingales (1998) find that, in countries with less developed financial markets (whether measured by financial depth or improved accounting standards), industries that are more dependent on external finance grow more slowly than other industries. In another well-known study, Wurgler (2000) finds that in countries with deeper financial sectors, capital is better allocated in the sense that it tends to flow to growing industries. 5 At the aggregate level, Beck, Levine, and Loayza (2000) find that financial deepening promotes GDP growth through increases in efficiency (i.e., total factor productivity), rather than through factor accumulation. Finally, Love (2001) finds that financial deepening is associated with a drop in the sensitivity of investment to the availability of internal funds, which can be interpreted as a proxy for financing constraints.
But is it really financial deepening that has led to the positive outcomes noted in these studies?
Or might it be financial liberalization-which is distinct from, but correlated with, financial depth-that matters? None of these studies controlled for financial liberalization, mainly due to the absence of an adequate measure. 6 In recent years, however, time-varying, cross-country measures of financial liberalization have been developed by Abiad and Mody (2003) , Kaminsky and Schmukler (2003) , and Edison and Warnock (2003) . Given the importance of this distinction for policy prescriptions, we explicitly control for both financial liberalization and financial deepening in our panel regressions. Our results suggest that it is financial liberalization, rather than financial deepening, that improves allocative efficiency.
III. THE MODEL
In this section we present a simple model to show that the distribution of marginal returns to capital across firms becomes more equal (i.e., the allocation of capital becomes more efficient)
as financial sectors become more liberalized.
We incorporate the classical Marshallian view that each firm, depending on the industry to which it belongs, has an optimal operating size. We thus write the profit function for a firm at time t as follows:
with a standard law of motion for capital:
where K denotes capital, L denotes labor, w is the real market wage, I is investment, and R is the gross interest rate. The function f is a constant-returns-to-scale (CRS) production function with partial derivatives f 1 >0, f 2 >0, f 11 <0, f 22 <0, and f 12 >0. The function φ(I t ) measures the adjustment cost of investment, and satisfies φ' > 0 and φ'' > 0.
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Profit maximization gives us the unique steady state optimal policy (K*, I*, L*), which satisfies
Since the production function is CRS, the labor market condition (4) determines the capital-tolabor ratio, given the real wage w. By substituting L* in (3) by the implicit function of K* using (4), and substituting I* by (5), the capital market condition (3) becomes a function of K* only.
This determines K*, which is unique because the production function is concave while the 7 Allowing for the presence of low fixed-adjustment costs would not change the results. adjustment cost function is convex. Similarly, the transition path of (K,L) to the steady state is uniquely determined.
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In a fully liberalized financial sector, each firm faces the same market interest rate, R, and can invest as much as it wants. This implies that the marginal returns to capital, given by (3), are equal across firms. In a nonliberalized financial sector, however, governments may impose price controls (e.g., interest rate floors or ceilings) or quantity controls (e.g., directed credit). As we will show below, this generates variation in the marginal returns to capital across firms.
As an example of price controls, consider the case where governments control interest rates and apply different rates to different firms. In this case, each firm will still set its marginal return to capital equal to its interest rate, but firms facing higher interest rates will need to set a lower steady state level of capital, K * , implying a higher marginal return to capital. In other words, variation in interest rates across firms generates variation in returns across firms.
As an example of quantity controls, consider the case where interest rates are equal, but the investment amount I is determined by the government-either directly, via control of firms' investment plans, or indirectly, via credit allocation. Let us denote this amount by Î . In this case, firms maximize their profit function (1) subject to (2) and the additional constraint Î I = .
Letting λ denote the Lagrange multiplier associated with this constraint, the capital market condition (3) can then be rewritten as
If firms are constrained with respect to the amount they can invest (ˆ* I I < ), λ is positive, implying that the marginal return to capital-the right hand side of equation (3')-is higher than the market-based interest rate R. Conversely, if firms overinvest (ˆ* I I > ), as may happen, for example, when governments identify specific industries for development or employment objectives, λ becomes negative. This implies that the marginal return to capital is lower than the market-based interest rate.
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The above analysis shows that, when a government controls a financial sector, either by price controls or quantity controls, this generates variation in marginal returns across firms that face the same production function, adjustment cost function, and real wage costs. When such controls are eliminated, credit will be reallocated from firms with low marginal returns (i.e., the overinvesting firms) to firms with high marginal returns (i.e., the underinvesting firms). We thus predict that, as financial markets become more liberalized, capital is allocated more efficiently, resulting in a more equal distribution of marginal returns to capital.
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IV. DISPERSION IN TOBIN'S Q AS A MEASURE OF ALLOCATIVE EFFICIENCY
The analysis in the previous section can be generalized to the stochastic case, where the real wage, the interest rate, and productivity are allowed to vary over time. In this case, our predictions apply to the ex ante, expected marginal returns to capital, rather than the ex post, realized marginal returns. We cannot use ex post marginal returns to test the hypothesis that financial liberalization leads to a more equal distribution of returns, because the dispersion in ex post marginal returns may actually increase after liberalization, if a better financial system leads firms to select higher-risk, higher-return projects (Obstfeld, 1994 ).
An imperfect but nevertheless frequently used measure of expected marginal returns to capital is Tobin's Q, which measures the market value of a firm's securities relative to the replacement cost of its assets. 11 More precisely, the numerator of Tobin's Q is the sum of the market value of its equity (its stock market capitalization) and the market value of its debt (its current and longterm liabilities). The denominator of Tobin's Q is the replacement costs of all tangible assets (property, plant, and equipment) and nontangible assets (e.g., technical expertise, trademarks, and patents). Because the total market value of equity and debt represents investors' valuation of the firm, Tobin's Q is essentially the discounted sum of expected future profits per asset. It should equal unity in perfectly functioning markets and in the absence of measurement errors.
12 11 We initially assume, for simplicity, that the stock market valuation of firms is efficient in that it correctly reflects discounted future expected profits. However, as Morck, Yeung, and Yu (2000) suggest, the efficiency of stock market valuation itself may improve with financial liberalization. In this case, an observed decline of dispersion in Tobin's Q could potentially be attributed solely to the improvement in stock market valuation. In order to distinguish between the effects of better valuation and better allocation, we explicitly control for stock market development (both capitalization and turnover) in Section VII, and show that the positive effect of liberalization on allocative efficiency remains.
12 If the market valuation per unit of capital is higher than the replacement cost of a unit of capital, firms have an incentive to invest by issuing equity; this leads to a fall in marginal returns and hence in market valuation per unit. Similarly, if the market value of a unit of capital is lower than its replacement cost, firms have an incentive to disinvest; this leads to an increase in marginal returns, and hence an increase in market value. Only when Q equals one, firms have neither an incentive to invest nor to disinvest. Also, if there were a discrepancy between the (continued…)
In practice, Tobin's Q can differ from unity because of measurement error and financial constraints, among other reasons.
We construct our measure of Tobin's Q by making four approximations that are common in the literature. First, since data on nontangible assets are not available, we follow the convention of using only tangible assets in the denominator (e.g., Blanchard, Rhee, and Summers, 1993; Bond and Cummins, 2001; and Chari and Henry, 2003) . Second, since we do not have data on the market value of debt, we use the book value of debt instead. 13 Third, in the absence of data on the replacement cost of tangible assets, we approximate replacement costs by adjusting book values for cumulative inflation. 14 Fourth, even though marginal Q provides the best estimate of the expected marginal return to capital (Hayashi, 1982) , we do not have the data necessary to measure marginal Q (the ratio of the increment of market valuation to the cost of the associated investment). We therefore use the standard practice to proxy marginal Q by average Q,
We also attempt to correct for potential measurement errors and other factors that may affect the dispersion of Tobin's Q, by adjusting our estimates of Q for industry and age effects. We adjust replacement cost of assets and the market valuation for a firm, this discrepancy may be quickly arbitraged away by investment firms looking for mergers or acquisitions.
13 While there is a standard approach to convert book values of debt to market values (Blanchard, Rhee, and Summers, 1993) , this cannot be applied in our case because data on corporate bond rates are not available for the relevant time period. According to Chari and Henry (2003) , estimating the market value of debt would require further assumptions about unobservable corporate bond rates, which may be a cure worse than the ailment.
14 Specifically, if t K is the reported value of tangible assets in year t, the inflation-adjusted value of tangible assets is given by
where δ =0.05 is an assumed depreciation rate and t π is the inflation rate. Note that all our results continue to hold even if we do not adjust for inflation.
for industry effects in order to correct for the disparity between marginal and average Q that can arise from industry-specific production functions or adjustment cost functions. 15 In addition, controlling for industry effects allows us to correct for differences in Tobin's Q due to differences in wages across industries. We adjust for differences in the age of firms in order to correct for the fact that firms of different ages have different vintages of machines and factories.
In addition, controlling for age effects allows us to correct for the possibility that younger firms
may not yet be correctly valued in the stock market. 16 In order to control for industry and age effects, we run the following regression for each country and year: 
Finally, we calculate the dispersion in ˆi q by using four standard inequality measures. These four measures are (1) the Gini coefficient, (2) the mean logarithm of deviations, (3) the Theil index, and (4) the coefficient of variation. A comparison of these four indices is useful because each index has different sensitivities to different ranges of the distribution. In particular, the Gini coefficient is most sensitive to changes in ˆi q around the mean; the mean log deviation is most sensitive to changes in ˆi q at the bottom of the distribution; and the coefficient of variation is most sensitive to changes at the top end of the distribution. The Theil index is the only index that has constant sensitivity to changes in ˆi q across all ranges of the distribution. The precise definitions of the four inequality indices are given in Appendix I.
V. DATA DESCRIPTION
One major drawback of previous studies on financial liberalization has been the lack of a comprehensive cross-country data set that captures all the facets and gradations of financial reform. Previous measures of liberalization typically referred to a onetime change in rules (e.g., Bekaert and Harvey, 2000) , which limited investigations to episodes of liberalization. An important contribution of this paper is that it uses a newly constructed financial liberalization index, covering 36 countries over the 24-year period from 1973 to 1996.
Our financial liberalization index takes as inputs the following six policy dimensions:
• credit controls, including directed credit toward favored sectors or industries, ceilings on credit toward other sectors, and excessively high reserve requirements;
• interest rate controls, including cases where the government directly controls interest rates, or where floors, ceilings, or interest rate bands exist;
• entry barriers, including licensing requirements, limits to the participation of foreign banks, and restrictions relating to bank specialization or the establishment of universal banks;
• regulations, including operational restrictions (e.g., on staffing, branching and advertising) which are considered repression, as well as prudential regulations, which are considered reforms;
• state ownership in the financial sector; and
• restrictions on international financial transactions, including restrictions on capital and current account convertibility, and the use of multiple exchange rates.
Along each dimension, a country is given a score on a graded scale, with zero for a financial system that is fully repressed, one for partially repressed, two for largely liberalized, and three for fully liberalized. 19 Policy changes, then, denote shifts in a country's score on this scale in a given year. In some cases, such as when all state-owned banks are privatized simultaneously, or when controls on all interest rates are simultaneously abolished, policy changes will correspond to jumps of more than one unit along that dimension. Reversals, such as the imposition of capital controls or interest rate controls, are recorded as shifts from a higher to a lower score. Given its detailed construction, the database allows a much more precise determination of the magnitude and timing of various events in the financial liberalization process. A detailed description of financial policy changes for the five countries included in this study can be found in Appendix II.
Further details on the financial liberalization index can be found in Abiad and Mody (2003) .
To compute Tobin's Q, we use firm-level data from the International Finance Corporation's (IFC) Corporate Finance Database. This IFC database is unique in that it covers emerging markets for most of the 1980s, which is the period during which much of the financial liberalization in emerging markets took place. Although the original database contains 13 countries, we were able to use only 5 countries (India, Jordan, Korea, Malaysia, and Thailand) mainly due to the limited availability of the variables needed for our study. A detailed description of the data is given in Appendix III.
VI. DESCRIPTIVE STATISTICS
In this section, we report simple descriptive statistics of financial liberalization and the dispersion in Tobin's Q, and provide evidence for a negative unconditional correlation between the two, as predicted by our model. In the next section, we present results of more formal panel regressions and robustness checks that control for omitted variables, time trends, and endogeneity, and show that this negative relationship is highly robust.
We start by comparing the average dispersion in Tobin's Q before and after financial liberalization, using the liberalization dates specified by Demirgüc-Kunt and Detragiache (2001) Given the constraints regarding data availability and reliability, the results are supportive of a quality effect: in all cases, the dispersion in Q declined (i.e., allocative efficiency improved)
following financial liberalization, although the degree of decline varied across countries. As Comparing the relative decreases measured by the Gini coefficient and the Theil index in Figures   1 and 2 , we see that the percentage decline measured by the Theil index is somewhat larger than that measured by the Gini coefficient. Because the Gini coefficient is more sensitive to changes around the center of the distribution, one interpretation of this is that most of the decrease in dispersion is coming from the tail regions. That is, the firms most affected by liberalization are 20 Interest rate decontrol in Malaysia occurred in October 1978, which predates both Demirgüc-Kunt and Detragiache's sample and ours. However, Malaysia reimposed controls in 1985 before (continued…) those that benefited most from financial repression (low Q) and those that were most constrained by it (high Q). The mean log deviation measure, which is more sensitive to changes in the lower tail, and the measure based on the coefficient of variation, which is more sensitive to the upper tail, also show a greater decline than the Gini coefficient, confirming that both low-Q and high-Q firms were affected by financial liberalization.
The general fall in dispersion after liberalization is also apparent from Another pattern that can be observed in Figure 2 is that several countries experienced a gradual increase in dispersion-a worsening of allocative efficiency-until a few years before liberalization began. Taking Jordan as an example, one observes a gradual rise in dispersion from 1980 until 1987, when dispersion begins to fall. A similar hump-shaped pattern can be seen in India, and to a lesser extent in Malaysia. This suggests that credit allocation worsened first, before financial liberalization was eventually implemented. 21 One mechanism by which this can happen is if credit is constantly channeled to certain well-connected firms, and is denied to other firms, over a number of years. This would steadily decrease the marginal product of capital for liberalizing them again in 1987.
21 One interesting possibility is that the gradual worsening in allocative efficiency itself spurs reform and makes liberalization more likely.
the connected firms, as money gets poured into successively less productive investments.
Conversely, marginal productivity may remain high or even rise for the non-connected firms that are severely credit-constrained, if they are unable to maintain even existing projects.
VII. PANEL REGRESSION RESULTS
In this section, we use a more formal approach to test the significance and robustness of the effect of financial liberalization on the variation in returns across firms. First, we run panel regressions of dispersion in Q on the financial liberalization index, controlling for previously omitted variables that can also affect dispersion, including stock market liquidity, trade openness, private credit to GDP, and stock market capitalization, where the latter two variables are measures of financial deepening. The results of these regressions are reported in subsections A and B. We then control for potential simultaneity and endogeneity by using the Arellano-Bond (1991) dynamic panel estimator, and show in subsection C that our results generally hold up against this stringent test as well. Finally, we run several other robustness checks (including time dummies, crisis dummies, and interaction variables), which are summarized in subsection D, all of which strengthen our confidence that financial liberalization genuinely improves allocative efficiency.
A. Controlling for Stock Market Liquidity and Trade Openness
Although we have thus far assumed that markets are pricing stocks efficiently, it is not uncommon for stock prices to deviate from fundamentals, especially in the thin markets typically observed in developing countries and emerging markets. At any point in time, this deviation creates an additional source of dispersion in Tobin's Q across firms that does not reflect the underlying capital allocation. To distinguish this source of dispersion from the dispersion caused by improved efficiency in capital allocation, we control for stock market liquidity, measured by the ratio of stock market turnover to market capitalization, for each country and each year.
In addition to controlling for stock market liquidity, we use trade openness as a control, for two reasons. First, trade openness may act as a proxy for other reforms that may improve allocative efficiency independently of financial liberalization. For example, exports and imports are directly affected by product market reforms that involve price or quantity restrictions on goods and services. Second, countries that are more open to trade flows are generally also more open to financial flows, and a more globally integrated financial sector may improve efficiency through both better allocation and better valuation.
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Even after controlling for stock market liquidity and trade openness, we find that the effect of financial liberalization on dispersion in Q is still negative and is highly significant. As Table 1 shows, this result is robust to using different measures of dispersion, as well as to using a fixed effects or random effects model. Using a fixed-effects model, the effect of stock market liquidity is negative and generally significant, as predicted, while the effect of trade openness is negative and significant at the 5 percent level. Using a random-effects model, the effect of stock market liquidity is again negative and significant, while the effect of trade openness is negative but 22 Although one dimension of the financial liberalization index measures restrictions on international financial flows, liberalization along this dimension does not automatically imply global integration; some countries have relatively small international flows despite having few restrictions on these transactions. Using actual financial flows is also unsatisfactory: greater financial integration is associated with increased flows on average, but not in any given year.
insignificant. A Hausman test 23 rejects the random-effects model in favor of the fixed-effects model, so we use fixed effects for our subsequent regressions reported below.
B. Controlling for Financial Deepening
As we discussed in our literature review, several recent studies document a positive impact from financial deepening on allocative efficiency. A relevant question to ask is, therefore, what matters more for allocative efficiency, financial liberalization or financial deepening? The answer has important policy implications, since a country can achieve financial deepening without financial liberalization, and vice versa.
In order to separate the effects of financial liberalization and financial deepening, we add to our baseline fixed-effects regression two different measures of financial deepening typically used in the literature. The first is bank credit to the private sector relative to GDP (henceforth referred to as "private credit"), an indicator of the depth of the banking sector, and the second is stock market capitalization relative to GDP, an indicator of stock market development. Data for these indicators (as well as for stock market turnover) were taken from the World Bank's (2001) Financial Development and Structure database. Table 2 shows the summary statistics and correlations for the financial liberalization index and the control variables. Stock market turnover is not highly correlated with market capitalization or 23 The random-effects model requires that the error term be uncorrelated with the regressors. Under this null hypothesis, the random effects estimator is consistent and efficient, but under the alternative it is inconsistent. The fixed-effects estimator is consistent under both the null and the alternative. The Hausman test is based on a comparison of the fixed-effects and random-effects estimates.
private credit, suggesting that stock market liquidity is well measured independently of financial deepening indicators.
The results strongly suggest that financial liberalization delivers benefits that are independent of financial deepening. Indeed, the former always improves allocative efficiency, while the latter does nothing or may even be harmful. Table 3 liberalization is always correctly signed (negative) and strongly significant. The valuation effect, measured by stock market turnover, is also correctly signed (negative) and significant in almost all cases. However, the two financial deepening indicators are insignificant, except in only one case, when dispersion is measured by the mean log deviation, in which case stock market capitalization is significant.
When liberalization is combined with any of the two financial deepening indicators (columns 4 through 6), financial liberalization and stock market turnover remain strongly significant and correctly signed (negative), except in one case, when the dependent variable is the mean log deviation and when stock market capitalization is controlled for. Stock market capitalization is never significant, except when dispersion is measured by mean log deviation. Surprisingly, private credit is always significant, but with the wrong sign (positive), implying that private credit expansion without financial liberalization worsens the efficiency of capital allocation. This is consistent with our view that capital allocation is distorted under financial repression.
C. Controlling for Persistence and Endogeneity
Since both our financial liberalization index and our dispersion measures display strong persistence over time (see Figure 2) , it is important to ensure that the negative correlation found between the two series does not merely reflect spurious correlation. In addition, we also need to control for endogeneity and simultaneity, to ensure that the relationship we observe between liberalization and efficiency is causal rather than simply incidental.
To control for both strong persistence and for joint endogeneity and simultaneity, we reestimate our regressions using the Arellano and Bond (1991) Despite the very limited sample size, our main results survive this quite stringent test. Table 4 shows that the coefficient on financial liberalization remains correctly signed in all the regressions and is statistically significant in almost all cases (again, except when using the mean log deviation as a measure of dispersion). Stock market turnover is also correctly signed in all the regressions and significant in the majority of the cases, especially when financial liberalization is included as a regressor. While stock market capitalization is never significant, private credit is always significant and positive. The effect of trade openness is again not robust among regressions.
D. Other Robustness Checks
In addition to the controls mentioned above, we conducted six more robustness checks, against which our main results held up.
The first robustness check we conducted was to drop one country at a time, in order to investigate whether a single country was driving the results. This could have been the case since the sample contains only five countries, and Figures 1 and 2 seem to indicate that effects of financial liberalization were stronger in some countries than in others. We found, however, that our results held up in all cases.
As a second robustness check, we included a crisis dummy variable in our regressions.
Theoretically, the effect of a currency or banking crisis on allocative efficiency is unclear. On the one hand, disruptions associated with crises, such as credit crunches and high inflation, may impair the functioning of the financial sector and reduce allocative efficiency. On the other hand, crises may be triggered by the gradual buildup of imbalances, such as an overvalued exchange rate or an asset price bubble, and these imbalances may result in a misallocation of resources. To the extent that the crisis corrects these imbalances, it may improve allocative efficiency. The crisis dummy was set equal to one if the country had experienced a currency crisis or banking crisis, based on the crisis database of Bordo and others (2001) . The coefficient on the crisis dummy was found to be positive, suggesting that crises widen the variation in returns. However, it was almost always insignificant, and it did not change any of our main results.
Third, to find out whether the results are driven by a specific type of financial liberalization, we ran our regressions using, in turn, only one of the six subcomponents of the financial liberalization index, rather than the aggregate index. We found that doing so did not change the main result, and that no single component was as robust as the aggregate index itself. However, as the liberalization subcomponents were found to be substantially correlated, including only one subcomponent at a time may not necessarily help to identify which aspect of liberalization mattered most.
Fourth, we explored interactions between financial liberalization and financial deepening, to allow for the possibility of nonlinear effects. In particular, we wanted to test whether both financial liberalization and financial deepening are required to realize a significant improvement in allocative efficiency. Including these interactions, however, produced no interesting new results.
Fifth, we tried interacting the financial liberalization index with country dummies, i.e., allowing the coefficient on financial liberalization to vary across countries; however, this did not generate any interesting patterns either. The financial liberalization coefficient for India (which we used as the uninteracted coefficient) was negative but insignificant; the coefficient for Jordan was significantly more negative than for India; the coefficients for Korea and Malaysia were insignificantly more negative than for India; and the coefficient for Thailand was significantly more positive than for India.
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25 These estimations are quite fragile, as each country coefficient is estimated using only 11 or 12 observations.
Finally, we repeated all regressions while controlling for 3 or 5 year cumulative inflation to eliminate any remaining measurement errors in Tobin's Q. There are two offsetting effects: on the one hand, across-the-board inflation "lifts all boats" and reduces inequality when measured in a log scale, while, on the other hand, dispersion increases with heterogeneous inflation variation (in location and equipments), which in turn is likely correlated with across-the-board inflation.
When we included inflation (the GDP deflator) in the regressions, we found that the coefficient on inflation was negative and occasionally significant, indicating that the first effect is stronger than the second. However, all key results remained the same.
VIII. CONCLUSION
Although recent studies have found little or no effect of liberalization on the level of savings and investment, the primary finding of this paper is that liberalization does improve allocative efficiency. We thus suggest that the benefits of liberalization are realized primarily through its effect on the quality, not the quantity, of investment.
With a simple model, we predicted that financial liberalization, by equalizing access to credit, reduces the variation in expected returns across firms, which we measured by the dispersion in Tobin's Q. In testing this prediction, we found that financial liberalization was strongly negatively associated with the dispersion in Q and, hence, positively associated with allocative efficiency.
The positive effect of financial liberalization on allocative efficiency is surprisingly robust. As our panel regression results showed, it holds up after controlling for several possibly related omitted variables, including stock market turnover, trade openness, private credit, and stock market capitalization. It also holds up after taking into account persistence, endogeneity, and other factors. This robustness is remarkable, given the limited amount of data available and the bias against finding a positive impact owing to the focus on large, publicly listed firms and the use of an unbalanced sample.
Three additional findings are worth noting. First, we found that financial liberalization, rather than financial deepening, mattered the most for allocative efficiency. When the liberalization index was included along with financial-deepening measures, the standard financial-deepening indicators, such as private credit and stock market capitalization, were insignificant or wrongly signed. In fact, increasing private credit typically worsened allocative efficiency, which suggests that credit growth without financial liberalization may lead to a misallocation of credit. Second, we found that stock market turnover did have an independent and positive effect on efficiency.
This reflect better valuation, since stock prices in more liquid stock markets are more accurate measures of companies' intrinsic values. A final observation is that the dispersion in firms' marginal returns often seems to increase prior to liberalization, indicating a steady worsening of allocative efficiency during periods of financial repression. This pattern might be explained by a long-term policy of directing credit to selected sectors or firms, while consistently denying credit to other sectors or firms. Further research would be needed to ascertain whether these conjectures are correct or whether alternative mechanisms are at work. 0.00 0.07 0.52 0.00 Notes: Absolute value of t -statistics in brackets. M.L.D. = mean log deviation; C.V.Sq=squared coefficient of variation. The symbol * indicates significance at the 10-percent level; ** at the 5-percent level; and *** at the 1-percent level. In the Hausman Test of fixed versus random effects, the null hypothesis is that the random-effects model is valid. 
Another well-known inequality index that is a special case of the entropy class is the Theil index:
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(1) log
The final inequality index we compute is half the square of the coefficient of variation: evaluating the impact of capital market liberalization. The data coverage for each country is summarized in Table A1 .
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The fact that the IFC database only includes large, publicly listed firms creates a bias against detecting a positive effect of liberalization on allocative efficiency and, therefore, would strengthen, rather than weaken, any finding of such a positive effect. Large firms are more likely to be well connected, and less likely to be financially constrained even under financial repression. Hence, if we observe a decrease in dispersion even among these large firms, then the efficiency gains are likely to be even larger if one could measure dispersion across firms of all sizes. Another advantage of focusing on publicly listed firms is that information on the activities of these firms is easy for investors to obtain, and therefore informational problems should be minimal.
The fact that we use an unbalanced sample is another factor that biases us against finding a decrease in dispersion. If we used a balanced sample, the data would contain only firms that survived throughout the sample period; hence, the sample would likely be biased toward firms that did not face financing constraints. An unbalanced sample would have the same bias only if the distribution across new entrants (i.e., newly listed companies on the stock market) were the same as the distribution across old entrants, that is, as long as the entry barriers to the securities market remained unchanged. However, financial liberalization 28 We used slightly fewer observations than mentioned in Table A1 because of the need to remove some outliers. We eliminated outliers by first taking the logarithm of Q, the distribution of which is close to normal, and then removing all observations further than three standard deviations from the mean. We confirmed that our results were robust to using different procedures for removing outliers, e.g., excluding all observations with Q>50 before calculating the standard deviations.
